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OnucaHa MycKyjiaTypa ctchkh Tena, npnKpennTenbHbix opraHOB (poTOBan h dpioiUHan 
npucocKu) u BHyTpeHHHX opraHOB (nnmeBapHTenbHbm TpaKT, mohcboh ny3bipeK, npoTOKH 
nojiOBOH CHCTeMbi) MeTauepKapnH Microphalluspygmaeus (Microphallidae). 06Hapy>KeHo 
HeodbiHHoe pacnononceHne npoAonbHbix n AnaroHanbHbix bojiokoh KoncHO-MycKynbHoro 
MemKa b 3aAHen nacra Tena MeTauepKapun. ElpoAonbHbie BOJiOKHa AopcanbHon h naTe- 
panbHbix noBepxHocTeH Tena MeTauepKapHH Ayroo6pa3HO o6xoaat oTBepcTne 3KCKpeTop- 
hoh nopbi no ee BeHTpanbHOMy xpaio. B 3a^Hen nacTH Ha OpiouiHon CTopoHe odHapynceHa 
rpynna AononHHTenbHbix AuaroHanbHbix Mbimu. 

Kjuoueebie cjioea : Microphallus pygmaeus , MeTauepKapnn, MycxynaTypa, aHaTOMnn. 


CeM. Microphallidae odBeAnHneT npeACTaBHTeneh, xapaKTepnayioiunxcn 
oahhm H3 Handonee cneunajin3npoBaHHBix cpeun TpeMaTOA KOMruieKCOM npn- 
3HaKOB. KaK n j\jin Apyrnx npeACTaBHTejien OTpnua Plagiorchiida, j\jm MHKpo- 
(})ajiJiHA xapaKTepHa npe3BBiHanHO rjiySoxan cneunajin3aunn napTeHoreHe™- 
necKoro noKOJieHnn n cnjiBHan K)BeHHJiH3aunn ocoden repMa(j)poAHTHoro no- 
KoneHHn (Galaktionov, Dobrovolskij, 2003). 

LJejiB Hainen padoTBi — KOMnneKCHoe n 3 yneHne MycKynaTypBi nHBa 3 noH- 
hbix MeTauepKapnn Microphallus pygmaeus (Microphallidae). J\nn M. pyg¬ 
maeus xapaKTepHO coKpaiueHne OHToreHe 3 a repMa(J)poAHTHoro noKOJieHnn, n b 
nacTHOCTn MapnToroHnn. MeTauepKapnoreHe 3 npoTexaeT b nepBBix npoMe^cy- 
tohhbix xo 3 neBax — MOJunocKax poua Littorina (Prosobranchia: Meso- 
gastropoda: Littorinidae) (EenonojiBCKan, 1949); oto xapaKTepHO j\jm Bcex mhk- 
po(j)ajuiHA rpynnBi «pygmaeus» (TajiaKTHOHOB, 1993). B KanecTBe OKOHnaTejiB- 
hoto xo 3 nnHa ncnojiB 3 yiOTcn pa 3 JinHHBie BOAonnaBaioiune nTnijBi, OAHaKO 
HandojiBinyio cneun^nnHOCTB M. pygmaeus nponBjineT no OTHomeHnio k rare 
oSBiKHOBeHHoh (Somateria mollisima ) (ranaKraoHOB, /JoSpobojibckhh, 1984; 
TajiaRTnoHOB, 1993). Tarn 3 apa>KaiOTcn npn noe^aHnn mojijiiockob, coAep^ca- 
mnx nHBa 3 noHHBix MeTauepKapnn (EenonojiBCKan, 1949). Ilpn otom b nniueBa- 
pnTejiBHOM TpaKTe OKOHnaTejiBHoro xo 3 nnHa Bcero 3 a 2—3 Ann MeTauepKapnn 
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AOCTuraiOT noaoB03peaon cra;um \iapirn,i h upiiciyiiaiOT k iipoayKium aim 
(fajiaKTHOHOB, 1993). TaKHM o6pa30M, nepnoa pocTa h Mop(J)oreHeraHecKHX 
nepecTpoeK MCTancpKapnii npn MapHToroHHH BccbMa orpamiMCii. I IeyaiiBii- 
TejIBHO, HTO MCTaUCpKapHU MOpcjjOJIOrHHeCKH HCBHaHirrC.'IBIIO OTJIIIMaiOTOI OT 
nojiOB03penoro nepBa: npn C03peBaHnn MapnT M. pygmaeus HeMHoro yBean- 
nnBaeTCH nocTaueTaoyaapHbiii OTaea Teaa BcacacTBnc 3anojiHeHna mbtkh 
anpaMH (EeaonoabCKaa, 1963). 


MATEPMAJI M METO^MKA 

HHBa3HOHHbie MeTancpKapnn Microphallus pygmaeus noayacHbi H3 cnopo- 
uhct, H3BjieneHHbix H3 renaTonaHKpeoca opioxoHornx mojutiockob poaa Littorina 
(rpynna bh^ob «saxatilis»). Mojijiiockh 6bijih co6pam>i Ha aiiTopaan ry6bi 51 p- 
HBiniHOH n ry6bi Ocxapa (Boctohhbih MypMaH, EapcimcBo Mope, 6nocTaHnmi 
MypMaHCKoro Mopcxoro OHoaoriiMecKoro HHCTmyra) b aBrycTe 2007 n 2008 rr. 

MeTanepKapnil cJjnKcnpoBaan 4%-hbim pacTBopoM napacJiopMaabaerHaa b 
4>oc(J)aTHOM 6y(|)epe (PBS). OKpamnBaHne npoBoanan pacTBopoM TRITC-cjiaa- 
aonanHa b TeaeHne 30 mhh; aaaee o6beKT asa^aBi oTMbiBaan b PBS (no 
15mhh) h 3aKaK)naan b pacTBop rannepnHa Ha PBS (1/9). IlpenapaTbi npo- 
cMaTpnBaan Ha KOHifioKaabHOM MHKpocKone Leica TCS SPE. Bcero 6biao H 3 ro- 
TOBaeHo 5 npenapaTOB c MeTanepKapnaMH M. pygmaeus (h 3 pa 3 Hbix oco6en 
anTTopHH). OnncaHHa cocTaBaeHbi no 11 3K3. MeTanepKapHH. 

H3MepeHna caeaaHbi c noMoxpbio nporpaMMbi LAS AF version: 1.7.0 build 
1240 (©2005—2007 Leica microsystems CMS GmbH). Pa 3 Mepbi npncocoK 
npHBeaeHbi c tohhoctbio ao 1 mkm; Bee npoHHe H3MepeHna — c tohhoctbio ao 
0.5 mkm. ripn yKa3aHHH pa3MepoB npucocoK npHBoaaTca ae a napaMeTpa: aan- 
Ha no nepeaHe3aaHen ocn h nonepeHHbin anaMeTp (npoTH>KeHHOCTb no 
aopco-BeHTpaabHon ocn He yKa3aHa, nocKoabKy OHa BapbHpyeT b 3aBHCHM0CTH 
ot (|)H3HoaorHHecKoro coctobhhh npncocKH Ha momcht c})HKcanHH). 


PE3YJIbTATbI 

MbimeHHbie aaeMeHTbi KoacHO-MycKyabHoro Menixa MCTanepKapun Micro¬ 
phallus pygmaeus npeacTaBaeHbi TpeMa ochobhbimh caoaMn: Hapy>KHbiH co- 
ctoht H3 KOHbucBbix BoaoKOH, noaaea<amHH — H3 npoaoabHbix, BHyTpeH- 
hhh — H3 anaroHaabHbix (pnc. 1, a — e). KoabneBbie h npoaoabHbie BoaoKHa 
pacnoaoaceHbi aocTaTOHHO nacTo h b npeaneTaoyaapHOM, n b nocTancTaSyaap- 
hom OTaeaax. Paccro>iini>i MOKay coceaniiMii BoaoKHaMH b neaoM He npeBbi- 
maiOT 1 mkm. Flpn 3tom aaa kobbucbbix MbimeHHbix bobokoh HHoraa xapaK- 
TepHa napHOCTb pacnoaoaceHna: paccToaHna Me>Kay napaMH MbimeHHbix Boao- 
KOH aOCTHraiOT 1 MKM, paCCTOHHHfl )Ke MOKay MbimeHHbIMH BOaOKHaMH OaHOH 
napbi — 0.5 mkm (pnc. 1, e). B panoHe napHbix aceae 3 HCTbix opraHOB, pacnoao- 
‘/Keinibix no ooKa.M b reHeparaBHOM oTaeae Teaa, npoaoabHbie BoaoKHa aeacaT 
6oaee pa3peaceHo: paccToaHna Meacay coceaHHMH aocraraiOT 3—4 mkm 
(pnc. 1, z). Ha 3aaHeM KOHiie Teaa npoaoabHbie MbimeHHbie BoaoKHa xapaKTe- 
pn3yioTca caoacHbiM pacnoao>KeHHeM. Ha BeHTpaabHoil CTopoHe ohh nayT 
Baoab npoaoabHon och Teaa n OKamniBaiOTca, He aoxoaa ao oTBepcraa 3kc- 
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Phc. 1. Ko>KHo-MycKyni>HbiH MeuiOK MetauepKapHH Microphallus pygmaeus. 

A — cxcMa pacnoJTo>KCHHJi MbimcMHbix bojiokoh Ko>KHo-MycKyjibHoro Mcrnna Ha BCHTpajibHOH ctopohc (KOJibuc- 
Bbic BOJTOKHa H3o6pa>KCHbi TOJibKo Ha jicboh nojioBHHC TCJia, npojiojibHbic — Ha npaBon); E — cxcMa pacnojio- 
JKCHHfl MblUICMHblX BOJIOKOH KOJKHO-MyCKyJIbHOTO MCUIKa Ha JIOpcajIbHOH CTOpOHC (KOJIbUCBblC BOJIOKHa H306pa- 
JKCHbi TOJibKo Ha jicboh nojioBHHC TCJia, npoaoJibHbic — Ha npaBon); B — ynacTOK KO>KHO-MycKyjibHoro MCUIKa 
b ncpcjiHCH HacTH TCJia Ha aopcajibHOH ctopohc (H3o6pa)KCHHC c KOHijioKajibHoro CKaHnpyioiHcro Jia3cpHoro 
MHKpocKona (KCJ1M)); r — yqacTOK KoacHO-MycKyjibHoro MCUIKa b panoHC >KCJiC3HCTbix opraHOB (3ajiHHH ko- 
hcu TCJia, bhji c 6pioiiiHOH cTopoHbi) (H3o6pa>KCHHC c KCJ1M); Jl — Ko>KHo-MycKyjibHbiH mcuiok, bha c 3aaHcro 
KOHua TCJia (H3o6pa>KCHHC c KCJ1M), E — cxcMa pacnoJio>KCHHH npojiojibHbix h jwaroHaJibHbix MbimcMHbix bo¬ 
jiokoh Ha 3axiHCM kohuc TCJia. 6n — 6pioiiiHas npncocKa; ddM — iionojiHHTCJibHbic iwaroHajibHbic MbiuiUbi; 
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KpeTopHOH nopbi. npoAOJibHbie BOJioKHa AopcajibHOH h Jiarcpajibiibix ctopoh 
T ena crnioniHOH jichtoh ornGaioT 3KCKpeTopHyio nopy no ee BeHTpanbHOMy 
Kpaio, t. e. ohh pacnojio)KeHbi U-o6pa3HO (pnc. 1, d, e). TojibKo HeGonbinan Me- 
AnaHHan rpynna bojiokoh cnnHHon noBepxHOCTH OKaHHHBaeTcn y SKCKpeTop- 
hoh nopbi. TaKHM o6pa30M, npoAonbHbie BOJioKHa ciihhhoh n naTepanbHbix no- 
BepxHocTen Tena b panoHe BeHTpaubHoro Kpan SKCKpeTopHon nopbi nencaT 
non™ napajuiejibHo KOJibueBbiM. 

flnaroHajibHbie BOJioKHa HepeAKO rpynnnpyioTCH b nynKH no 2—3 BOJioKHa 
b TOJimnHy. M b JioKOMOTopHOM, h b reHepaTHBHOM OTAenax Tena ohh neacaT 
AOCTaTOHHO pe;u<o, Ha HeKOTopbix ynacTKax — HeperynnpHo; paccTowuui mok- 

Ay HHMH CHJIbHO BapbHpyiOT-OT 4 AO 11 MKM (pHC. 1, a - z). Ha AOpCanbHOH 

CTopoHe b nepeAHefi uacra Tena AHaroHanbHbie BonoKHa nepecexaioTCH noA 
npnMbiM, a nopoH h noA ocTpbiM yrnoM. OAHano Gnroxe k 3aAHeMy KOHpy Tena 
yron cTaHOBHTcn TynbiM, h b 3aAHeH uacra reHeparaBHoro oTAena AHaroHanb¬ 
Hbie BonoKHa Jie>Kar nepneHAHKynnpHO carHTTanbHOH nnocKOCTH Tena. KpoMe 
toto, b 3 toh o6nacTH ohh pacnono)KeHbi BecbMa HeperynnpHo (pnc. 1, 6). Ha 
6piouiHOH CTopoHe Tena yron nepeceneHHn AnaroHanbHbix mmihh TynoH, b no- 
KOMOTopHOM oTAene oh cocTaBnneT oxono 120°; b reHepaTHBHOM OTAene — ao 
150°. Ha BempanbHOH CTopoHe, b 3aAHen uacra Tena HMeeTcn rpynna AHaroHanb- 
Hbix MbiuiH, nepeceKaiomHxcn noura noA npuMbiM yrnoM (pnc. 1 ,a,d, e). Ohh 
paciio.TO/KCHM b nocneAHefi Tpera nocraneraoy.aapiioro OTAena. 3 th MbiniHbi 
o6o3HaneHbi KaK AononHHTenbHbie AHaroHanbHbie. 

napeHXHMHan MycxynaTypa McranepKapHH M. pygmaeus npeACTaBneHa b 
ochobhom Aopco-BeHTpanbHbiMH BonoKHaMH, a Taxnce AByMn rpynnaMH cnenn- 
anH3HpoBaHHbix bohokoh, CB»3aHHbix c SpiouiHOH npHcocKOH. PacnononceHHe 
Aopco-BeHTpanbHbix MbinieuHbix bohokoh b hokomotophom h reHepaTHBHOM 
OTAenax Tena MeranepKapHH 3nauHTcnbHo pa3HHHaeTca. Ecnn b nepBOM Ha 
100 mkm 2 npnxoAHTcn b cpeAHeM okoho 8 bohokoh, to bo btopom — 3—4, a b 
paiioHe ncenTOHHHKOB ohh BOBce OTcyrcTByiOT (pnc. 2, a, 6, d). npn stom b nocTa- 
HeTaOynnpHOM OTAene OonbuiHHCTBO Aopco-BeHTpanbHbix bohokoh pacnono- 
>KeHO rpynnaMH no 2—4 iht. 

Ha3aA ot OpioniHOH npncocKH, b rny6b Tena otxoaht napa KpynHbix mm- 
uienHbix nynKOB, KOTopbie, no-BHAHMOMy, cnyacaT iaAiniMii peTpaKTopaMH 
OpioniHOH npncocKH (pnc. 2, e, d). KpoMe toto, ot 3 aAHero Kpan OpiouiHOH 
npncocKH otxoaht KopoTKHe h peAKHe BonoKHa, o6o3HaneHHbie KaK nocTe- 
pno-paAnanbHbie (pnc. 2,d). Ohh pacnono>KeHbi HernyOoKo, HenocpeACTBeH- 
HO nOA KO>KHO-MyCKynbHbIM MeiHKOM. 

PoTOBan npncocKa BbiTHHyTa b uiHpHHy. Ee AJiHHa no nepeAHe3aAHeii och 
B apbnpyeT ot 38 ao 49 mkm, nonepeuHbin AnaMeTp — ot 49 ao 56 mkm. YcTbe 
pacnono>KeHO cyOTepMHHanbHO. MycKynaTypa potoboh npncocKH npeACTaBne¬ 
Ha chohmh KonbHeBbix, MepnAHOHanbHbix h paAnanbHbix mbiuih (pnc. 3, a, e). 
CaMbiH nepnijiepHHecKHH cnon npeACTaBneH KonbneBbiMH BonoKHaMH, nepexo- 
Ahihhmh c BHeniHeH (oSpameHHon k «napeHXHMe») ctopohm npncocKH Ha 
BHyTpeHHioio (o6pam,eHHyio k nonocTH npncocKH). PaccTOHHHH MencAy coceA- 

d.M — ^HaroHajibHbic Mbiumbi; km — KOJibucBbic Mbimubi; ojik. — otbcpcthc JlaypcpoBa KaHajia; hm — npoziojib- 

HblC Mbiumbi; YIMG - npOXlOJIbHblC MblUIUbl BCHTpaJIbHOH nOBCpXHOCTH TCJia; nMd - npOZlOJIbHbIC Mbiumbl nop- 

cajibHOH noBepxHOCTH TCJia; umji — nponojibHbic Mbiumbi JiaTepajibHbix noBcpxHOCTCH TCJia; nn — nojiOBaa na- 
nmuia; pn — poTOBaa npHCocna; 3n — 3KCKpcTopHaa nopa. 

Fig. 1. Skin-muscular sac of the Microphallus pygmaeus metacercaria. 


253 




Phc. 2. IlapeHXHMHafl MycKyjiaTypa MeTauepicapHH Microphallus pygmaeus. 

A — (JjpoHTajibHbiH onTHHCCKHH cpc3 ncpciiHcro KOHua TCJia (H3o6pa>KCHHC c KCJ1M); B— noncpCHHbiH onTH- 

HCCKHH CpC3 MCpC3 TCHCpaTHBHblH OTilCJI TCJia (H3o6pa>KCHHC C KCJlM); B - CCpHfl (|)pOHTa;ibHbIX OnTHMCCKHX 

CpC30B B paftOHC 6pKDlUHOH npHCOCKH (H306pa>KCHHC C KCJlM); r — KO>KHO-MyCKyJTbHblfi MCIHOK H nOflJICMCa- 
maa napcHXHMHaa MycKyjiaTypa b panoHc 6 pk>uihoh npHCOCKH h nojiOBOH nanHjuibi (H3o6pa>KCHHC c KCJlM); 
M — cxCMa pacnoJiowCHHH napcHXHMHOH MycKyjiaTypbi. sji — rjioTKa; d&M — ^opco-BCHTpaJibHbic Mbimubi; 

jp -3aiIHHC pCTpaKTOpbl GpiOLUHOH npHCOCKH; KHM - KOJIbUCBbIC MblUiUbl npHCOCKH; MIC -npOTOKH nOJTOBOH 

chctcmm; np.M — nocTcpHO-paiiHanbHbic Mbimubi; pnu — pa/wajibHbic Mbimubi npncocKH; pnn — pCTpaKTOpbl 
nOJTOBOH nanmuibi; am — c(£)hhktcp BOKpyr amkh noJioBon nannjuibi. OcTajibHbic o6o3HaHCHHa tc >kc, mto h Ha 

pHC. 1. 

Fig. 2. Parenchymal musculature of the Microphallus pygmaeus metacercaria. 
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Phc. 3. MwiueHHtie 3JieMeHTti npncocoK, mmjeBapHTejibHoro TpaKTa h MoqeBoro ny3bipbKa MeTa- 

uepKapHH Microphallus pygmaeus. 

A — cxcMa pacnoJioaccHHa mwiuchhmx bojiokoh potoboh npncocKn; B — cxcMa pacnoJioflccHHa mmluchhmx bo- 
jiokoh SpiouiHOH npHCOCKH; B — aopcajibHaa nOBcpxHOCTb potoboh npwcocKH (H3o6pa>KCHHC c KCJIM); r — 
pafioH 6H(j)ypKauwH khiukh (H3o6pa>KCHHc c KCJIM);,# — cxcMa pacnoJio>KCHHfl MbimcHHbix bojiokoh b ctchkc 
mohcboto ny3bipbKa. bk — bctbh khiijkh; mum — McpH^HOHaJibHbic Mbiumbi npncocKH; ne — nHtucBO-H; n(f) — 
npctJiapHHKC; po — potoboc otbcpcthc; ycm — ycTbc npHCOCKH. OcTajibHbic o6o3HancHHa tc tkc, hto h Ha 

pHC. 1,2. 

Fig. 3. Muscular elements of the suckers, digestive tract, and excretory bladder of the Microphallus 

pygmaeus metacercaria. 


HHMH Hapy>KHI>IMH KOJIbHeBbIMH B0JI0KH3MH COCTaBJIHIOT OT 0.5 flO 1 MKM. Bo- 
jiOKHa BHyTpeHHeil nacTH KOJibueBoro cjioji pacnoJioxceHbi 6oJiee nacTO, pac- 
CTOHHHH Me>Kfly HHMH COCTaBJIJIIOT OKOJIO 0.5 MKM. B HiySHHe pOTOBOH npHCOC¬ 
KH, BOKpyr poTOBOro oTBepcras ohh o6pa3yiOT c(J)HHKTep. TaKxce c(J)HHKTep H3 
KOJibueBbix bojiokoh HMeeTCH BOKpyr ycTb» npHCOCKH. rjiy6>Ke jiokht cjioh Me- 
pHJIHOHajIbHblX BOJIOKOH. PaCCTO»HH» MOKfly COCeHHHMH BOJIOKH3MH COCTaB- 
jihiot jio 1 mkm. HapyxcHbie MepHflHOHajibHbie MbimenHbie BoJioKHa Henocpeji- 
cTBemio nepexojiHT b npojiojibHbie Mbimubi npeiJiapHHKca. Ochobhoh o6beM 
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pOTOBOH npHCOCKH 3anOJIHeH MOIUHO pa3BHTBIMH paAHBJIBHBIMH MBIHIAaMH. Ha 

100 mkm 2 npHXOAHTC^ b cpeAHeM 10 nynKOB (no 2 — 4 BOJiOKHa); mriAHHa hx 
cocTaBJineT okojio 2 mkm. H Ha Hapy>KHBix, n Ha BHyTpeHHHX KOHi^ax paAHajiB- 
hbix nynKOB HMeiOTCH 6ojiee hjih MeHee pa3BHTBie TepMHHajitHBie KOHycti. 

BpioniHa^ npHcocxa CMemeHa ot cepeAHHBi Tejia b 3aAHioio nacTB npHMep- 
ho Ha neTBepTB ot o6meH ajihhbi nepBJi. Ee AJiHHa no nepeAHe3aAHen och 
BapBHpyeT ot 40 ao 52 mkm, nonepeHHBin AHaMeTp — ot 38 ao 60 mkm. B cTeH- 

Ke 6pK)HIHOH npHCOCKH HMdOTCfl KOJIBI^eBBie, MepHAHOHaJIBHBie H pa/JHaJIBHBie 
MBimeHHBie BOJiOKHa (pnc. 3, 6 ). JIoKamne no nepncjjepHH KOJiBAeBBie BOJiOKHa 
o6pa3yiOT ccjiHHKTep b panoHe ycTBJi. B Apyrnx nacTJix npncocKH ohh He npo- 
cjie^cHBaiOTCH. MepHAHOHaJIBHBie BOJiOKHa o6Hapy>KHBaiOTC5i tojibko b Hapy>K- 
hoh (o6pameHHOH k napeHXHMe) nacra npncocKH, paccTOJiHHji MeacAy hhmh — 
OT 0.5 AO 1 MKM. PaAHaJIBHBie BOJiOKHa 3aHHMaiOT OCHOBHOH o6bCM npHCOCKH. 
TojiiAHHa hx AOCTHraeT 2 mkm, Ha 100 mkm 2 npHXOAHTca b cpeAHeM ao 15 nyn- 
kob (no 2 — 5 bojiokoh). Ha Hapy^KHBix h Ha BHyTpeHHHX KOHAax hmciotch Tep- 
MHHaJIBHBie KOHyCBI. 

B cTeHKe nHiAeBapHTejiBHoro TpaKTa hmciotch cjioh Hapy^cHBix (o6pameH- 
HBie k «napeHXHMe») npoAOJiBHBix h BHyTpeHHHX (o6pameHHBie k npocBeTy) 
KOJIBAeBBIX MBIHieHHBIX BOJIOKOH. OAHaKO B CTCHKe npe(J)apHHKCa pa3JIHHHMBI 

TOJIBKO npOAOJIBHBie BOJiOKHa (pHC. 3, a). TjIOTKa - THnHHHaH AJI^ TpeMa- 

toa — MaccHBHoro Tnna (pharynx bulbosus). B nniAeBOAe paccTOHHHH MeacAy 

COCeAHHMH KaK KOJIBAeBBIMH, TaK H npOAOJIBHBIMH BOJIOKHaMH COCTaBJUHOT 
1 mkm; b BeTBflx khuikh h Te h Apyrne BOJiOKHa pacnojio^ceHBi HaMHoro pe^ce: 
paCCTOHHHH Me^CAy HHMH AOCTHTaiOT 5 MKM (pHC. 3, Z). 

Mohcboh ny3BipeKM pygmaeus V-o6pa3HOH (JiopMBi; oh oTKpBiBaeTca okc- 
KpeTopHOH nopoh Ha 3aAHeM KOHAe Tejia TepMHHajiBHO. BoKpyr OTBepcran okc- 
KpeTopHOH nopBi 3ajieraeT ccJiHHKTep H3 kojibacboh MycKyjiaTypBi. B CTeHKe 
MoneBoro ny3BipBKa hmciotch npOAOJIBHBie h kojibaobbic MBimeHHBie BOJiOKHa 
(pnc. 3, d). B oOiAen Hacra MoneBoro ny3BipBKa paccTOJiHHJi Me^cAy coccahhmh 

KOJIBAOBBIMH BOJIOKHaMH - OKOJIO 0.5 MKM, Me>KAy npOAOJIBHBIMH - OKOJIO 

1 mkm. B BeTBflx MoneBoro ny3BipBKa paccTOJiHHji Me^cAy coceAHHMH kojibag- 

BBIMH BOJIOKHaMH - AO 2 MKM, Me>KAy npOAOJIBHBIMH - AO 3 MKM. HpOAOJIB- 

HBie BOJiOKHa b BeTBHx mohcboto ny3BipBKa jie^caT HeperyjinpHO. 

MeTaAepKapHH M. pygmaeus HMeiOT nojiHOCTBio c^opMHpoBaHHyio (ho He 
(JiyHKAHOHHpyioiAyio) nojioByio CHCTeMy. CeMeHHHKH napHBie, pacnojio^ceHBi 
no 6 oKaM Tejia, no3aAH SpionmoH npHCOCKH, BnepeAH h AopcajiBHee ^cejiTOH- 
HHKOB. B HX CTeHKe HMdOTCH TOHKHe H peAKO pacnOJIO^CeHHBie KOJIBAGBBie MBi¬ 
meHHBie BOJiOKHa (paccTOHHHH MeyKjiy coceAHHMH BOJIOKHaMH — okojio 3 mkm) 
(pnc. 4, 6 ). Ot ceMeHHHKOB otxoaht ceMJiBBiHocjnAHe KaHajiBi (AHaMeTp — 2 
mkm), oGBeAHHHioiAHecH b o6iahh npoTOK (AHaMeTp — 4 mkm) HenocpeACTBeH- 
ho HaA 6 piomHOH npHcocKOH. MBimeHHBie ojieMeHTBi b CTeHKe ceMHBBiHocn- 
iahx KaHajiOB npeACTaBJieHBi tojibko tohkhmh h HeperyjmpHO pacnojio^ceHHBi- 
MH npOAOJIBHBIMH BOJIOKHaMH. HenOCpeACTBeHHO nOCJie 06 'BeAHHeHHH nOHBJIH- 
IOTCH KOJIBAOBBie MBimeHHBie BOJiOKHa; paCCTOHHHH Me>KAy coceAHHMH 

BOJIOKHaMH - AO 2 MKM. Ha HeKOTOpOM paCCTOHHHH OT MeCTa oGBeAHHeHHH 

eeMHBBIHOCHIAHX KaHaJIOB no XOAy npOTOKOB MyHCCKOH nOJIOBOH CHCTeMBI HMe- 
eTCH B3AyTHe — ceMeHHoii ny3BipeK. nocjie Hero hagt kopotkhh ceMJinpoBOA, 
3aKaHHHBaioiAHHCH nojiOBOH nanHJiJioH. B ceMeHHOM ny3BipBKe paccTOjmmi 
Me^CAy KOJIBAOBBIMH BOJIOKHaMH COCTaBJUHOT B epeAHeM OKOJIO 1 mkm; B eeMH- 
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Phc. 4. MbiuieHHbie ojieMeHTbi npOTOKOB nojiOBOH CHCTeMbi MeTauepKapHH Microphalluspygmaeus. 

A -HCKOTOpbIC yMaCTKH npOTOKOB nOJTOBOH CHCTCMbl (H3C)6pa>KCHHC C KCJIM); E -CXCMa paCnOJTO)KCHHJl Mbl- 

UJCMHblX BOJIOKOH B CTCHKaX npOTOKOB MyHCCKOH nOJIOBOH CHCTCMbl; B - CXCMa pacnOJIOWCHHfl MbimCMHblX BO- 

JTOKOH B CTCHKaX npOTOKOB HCCHCKOH nOJIOBOH CHCTCMbl, OIC - HCCJITOHHHKH; Diet! - o6lIIHH npOTOK >KCJlTOMHH- 

kob; win — KOJibucBbic Mbiuiubi nojiOBOH nanHjuibi; jik — JlaypcpoB xaHaji; m — MaTKa; Atnn — McpHflHOHajib- 
Hbic Mbiuiubi nojiOBOH nannjuibi; ok — oBHKarrr; om — otbcpcthc mbtkh; oom — ooTHn; pM — paflHajibHbic 
Mbiuiubi BOKpyr nojiOBOH nanHjuibi; csk — ccm^bmhocjuuhh xaHan; cm — ccmchhhkh; cmu — ccManpOBOii; 
cn - CCMCHHOH ny3bipCK; HU - flHMHHK; H6 - AHUCBOfl. OCTaJIbHbIC o6o3HaMCHHfl TC >KC, MTO H Ha PHC. 1, 2. 

Fig. 4. Muscular elements of the ducts of reproductive system in the Microphallus pygmaeus meta- 

cercaria. 


npoBOfle — okojio 0.5 mkm (puc. 4, a, 6). nojiOBaa nanHJiJia pacnono^ceHa He- 
nocpeflCTBeHHO cnpaBa ot SpioniHOH npHcocKH. B cociaBe ee ctchkh xoporno 
3aMeTHbi Hapy>KHbie KOJibueBbie h npo,ziojibHbie, a TaiOKe pa^HajibHbie Mbmieq- 
Hbie BOJiOKHa; no-BH^HMOMy, noj cjioeM pajHajibHbix .nojmHbi pacnonaraTbca 
BHyTpeHHue npo^ojibHbie h KOJibueBbie BOJiOKHa, ho ohh He pa3JiHHHMbi. Ha- 
py>KHbie MepH^HOHajibHbie BOJiOKHa xapaKTeptreyioTCfl napHbiM pacnojio>KeHH- 
eM (paccTOHHHH Me>Kay napaMH — ,ao 1.5 mkm, Me>K,ny BOJioKHaMH o^hoh 
napbi — xio 0.5 mkm). Pa^naJibHaa MycKyjiaTypa pa3BHTa oqeHb CHJibHO (pac- 


4 napa'JHTOJiorHfl, JVs! 3 , 2010 r. 
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ctoahha Mexc/jy coce^HUMPi nyHKaMH — okojio 1 mkm; TOJiiunHa nynxoB — ao 
2 mkm). KpoMe Toro, c nojiOBOH nannAAOH CBA3aHBi CAeAyiomne rpynnti 
Mbimij: KOJibi^eBbie Mbimijbi, o6pa3yrc>mHe c(])HHKTep BOKpyr hmkh, co ah a xo- 
Topoii otxoaht nanujuia; h paAHajibHbie BOJiOKHa, OTXOAAiune ot otoh amkh. 
PaAHajibHbie BOJiOKHa Ha nepeAHeM Kpae amkh coSpaHbi b KpynHbiH nynox, 
CAyAcaiuHH, no-BHAHMOMy, peTpaKTopoM nojiOBOH nanHJiJibi (pnc. 2, ^). 

yiHHHHK pacnoAOAceH cjieBa ot 6piomHOH npHCOCKH, b ero cremce hmciotca 
TOHKH e h peAKO AeAcaiune KOAbijeBbie MbimeHHbie BOJiOKHa (paccTOAHHA MeACAy 

COCeAHHMH BOJIOKHaMH - 3 - 4 MKM) (pHC. 4, 6 ). B CTeHKe OBHKanTa HaCTOTa 

pacnoAOAceHHA KOAbijeBbix bojiokoh yBeAHHHBaeTCA, hoabaaiotca npoAOJibHbie 
MbimeHHbie BOJiOKHa. ^anee Ha bccm cbocm npoTAAceHHH npoBOAAiune nyra 
ACeHCKOH nojiOBOH CHCTeMbI HMeiOT Hapy)KHbIH CJIOH npOAOJIbHbIX H BHyTpeH- 
HHH CJIOH KOJIbAeBbIX MblHICHHblX BOJIOKOH (pHC. 4, a , &). B CTeHKe flihjeBOAa 
(AHaMeTp — 6 mkm) oth BOJiOKHa pacnoAOAceHbi onem> haotho (paccTOAHHA — 
AO 0.5 mkm). B CTeHKe oorana h JlaypepoBa xaHajia MbimenHbie BOAOKHa pacno- 
AOAceHbi peA<e (paccTOAHHA — ao 1 mkm). riocAe JlaypepoBa KaHaAa b AHijeBOA 
BnaAaeT o6iAHH npOTOK ACeATOHHHKOB (AHaMeTp AO 6 mkm). CaMH ACeATOHHHKH 
pacnoAOAceHbi Ha 3aAHeM KOHije TeAa no 6oxaM; hx npoTOKH (AHaMeTp ao 4 mkm) 
HAyT BnepeA h CAHBaiOTCA no3aAH OpiouiHOH npncocKH. MycKynaTypa othx npo- 
tokob npeACTaBAeHa toabko HeperyAApHO pacnoAOAceHHbiMH npoAOAbHbiMH bo- 
aokhamh (paccTOAHHA — ao 3 mkm; HHOTAa ohh nepeceKaioTCA). OAHaxo b co- 
CTaBe CTeHKH o6merO npOTOKa ACeATOHHHKOB nOABAAIOTCA H KOAbAeBbie BOAOKHa 
(paccTOAHHA — ao 1 mkm). MycxyAaTypa Ha npoxcHMaAbHOM ynacTKe MaTKH no- 
CTeneHHO pa3peACHBaeTCA no cpaBHeHHio c ahacboaom h ooranoM, h Ha 6 oab- 
UieM ee npOTAACeHHH paccTOAHHA KaK MeACAy COCeAHHMH KOAbljeBbIMH, Tax H 
MeACAy COCeAHHMH npoAOAbHbiMH BOAOKHaMH COCTaBAAIOT OKOAO 2 MKM. OTBep- 
CTHe MaTKH pacnoAOAceHO Ha Ane amkh, paaom c noAOBOH nanHAAOH. 


OBCy^K^EHME 

Bcio coBOKynHocTb MbimeHHbix OAeMeHTOB b cocTaBe TeAa TpeMaTOA moac- 
ho ycAOBHO pa3ASAHTb Ha 3 rpynnbi: MycxyAaTypa o6mero Ha3HaneHHA (mbi- 
uieHHbie 3AeMeHTbi KOACHO-MycKyAbHoro MeuiKa, «napeHXHMHaA» MycxyAaTy- 
pa), MycxyAaTypa npHKpenHTeABHbix opraHOB (poTOBaA h OpiouiHaA npncocKH) 
h MycxyAaTypa BHyTpeHHHX opraHOB (nnmeBapHTeAbHoro TpaKTa, MoneBoro 
ny3bipbKa, npOTOKOB nOAOBOH CHCTeMbl) (r aAaKTHOHOB, ^oSpOBOABCKHH, 

1987; Halton, Maule, 2004). 

MopcjjOAOTHnecKHe ocoOeHHOCTH MycKyAaTypbi o6mero Ha3HaneHHA MeTa- 
AepKapHH M. pygmaeus b ueAOM BnncbiBaiOTCA b paMKH KAaccnnecKHX npeA- 
CTaBAeHHH (Ckpa6hh, 1947; THHeijHHCKaA, 1968; Halton, Maule, 2004, h AP-)- 

B COCTaB KOACHO-MyCKyABHOTO MeiHKa BXOAAT CAOH KOABUeBBIX, npOAOABHBIX H 
AHaroHaAbHbix boaokoh. Ojiurko pacnoAOAceHHe npoAOABHbix h AnaroHaAb- 
hbix boaokoh b 3aAHen uacTH TeAa xapaKTepH3yeTCA paaom oco6eHHOCTen, pa- 
Hee He o6HapyAceHHbix y Apyrnx bhaob TpeMaTOA. HpoAOAbHbie BOAOKHa 
6pK)uiHOH CTopoHBi TeAa OKaHHHBaiOTCA, He aoxoaa ao OKCKpeTopHOH nopbi; a 
npoAOABHbie BOAOKHa AopcaAbHOH h AaTepaAbHbix noBepxHOCTen TeAa nepexo- 
Aat c npaBOH CTopoHBi Ha AeByio, o6pa3yA Ayry BOKpyr 3KCKpeTopHOH nopbi. 
KpoMe toto, Ha BenTpaAbHOH CTopoHe hmciotca AonoAHHTeABHBie AnaroHaAb- 
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mac m i,mna,i, jaiiiiMaioinnc 3a;anoio rpcra iiocianciaGyjaipnoro opiena. Oini- 
caHHbie oco6eHHocTH, KaK Mbi nojiaraeM, o6ycjioBJieHbi HanHHHeM napHbix 
npHKpenHTenbHbix acejie3 Ha 3a,HHe6oKOBbix xpax Tena (3ejiHKMaH, 1966). 3th 
acejie3bi xapaKTepHbi /pna Bcex MHKpoc|)ajiJiH,zi rpynnbi «pygmaeus». Ohh, 
no-BH^HMOMy, Hcnojib3yiOTca nepBHHHoro npHKpemieHHfl npn nona^aHHH 
napa3HTa b KHineHHHK oKOHnaTejibHoro xo3HHHa. Bo3MoacHo, Heo6biHHoe pac- 
iioao/Kcinic npopojihiibix h anaroiiaabiibix bojiokoh cnoco6cTByeT no,zmepaca- 
hhk) onTHMajibHOH rjix npHKpenjieHHa (JiopMbi 3aaHero KOHpa Tejia. 

/J,onojiHHTeiibHbie rpynnbi «KO>KHbix» MbiinenHbix bojiokoh, BbmoJiHJHonine 
cneu,H(J)HnecKHe cjjyHKiiHH (HanpnMep: MycKyjiaTypa, OKpyacaiomaa 6piomHyK) 
npncocKy Levinseniella belopolskoi (XyaH, 1962); KOiineirrpiaieck'iie BOJiOKHa 
b 3aAHen nac™ Tena Numeniotrema bracteolata (EejionojibCKaa, 1963)), y Me- 
TanepKapnn M. pygmaeus He oSHapyaceHbi. 

napeHXHMHaa MycKyjiaTypa npeacTaBJieHa aopco-BeHTpajibHbiMH Mbimiia- 
MH, a TaKJKe 3aAHHMH peTpaKTOpaMH 6pK)IHHOH npHCOCKH (KOTOpbie, OHeBHAHO, 
hbjihiotcb npoH3BoaHbiM aopco-BeiiTpajibHbix Mbimp) h nocTepno-paaaaabHbiMH 
BOJioKHaMH. /],onojiHHTejibHbie npojiojibHbie BOJiOKHa, onncaHHbie y HexoTopbix 
bhaob TpeMaToa (31cTpe6oB, 1997, 1998) h b nacTHOCTH y apyrux npeaciaBHTe- 
jien ceM. Microphallidae (BejionojibCKaa, 1963), b napeHXHMe oTcyTCTByioT. 
HajIHHHe MOUJHO pa3BHTOH ^OpCO-BeHTpaJIbHOH MyCKyjiaTypbl B JIOKOMOTOp- 
hom OTaeae Tejia no3BOJiaeT npennojioacHTb, hto M. pygmaeus npn nepexoae 
k KHinenHOMy napa3HTH3My b OKOHHaTejibHOM xo3HHHe ncnoJib3yeT bcio bcht- 
pajibHyio noBepxHOCTb JiOKOMOTopHoro oxaejia Tena npHKpenjieHHa. Ta- 
KHM o6pa30M, (JlOpMHpyeTCH (JiyHKUHOHaJIbHblH KOMnJieKC aHaJIOrHHHblH BeHT- 
panbHOH BnaaiHHe, KOTopaa xapaKTepHa .zuia npeflCTaBHTejien ceM. Notocotyli- 
dae (r HHeiiHHCKaa, 1968; i!cTpe6oB, 1997). 

CoKparaTejibHbie oneMeHTbi potoboh h 6piomHOH npncocoK M. pygmaeus, 
KaK h y 6ojibiHHHCTBa TpeMaTOfl (Ckph6hh, 1947; THHeunHCKaa, 1968; Halton, 
Maule, 2004, h .zip.), npe^CTaBJieHbi KOJibueBbiMH, MepnziHOHajibHbiMH n pa^H- 
ajibHbiMH BOJioKHaMH. OTHocHTejibHo cJia6oe pa3BHTHe MycKyjiaTypbi 6piom- 
hoh npncocKH CBH^eTejibCTByeT o tom, hto OHa He MoaceT b noJiHOH Mepe Bbi- 
nojiHBTb npHKpennTejibHyio (JiyHKUHio b opraHH3Me OKOHnaTejibHoro xo3»HHa. 
3 to KOCBeHHo nonTBepacnaeT npennojioaceHHe o HajiHHHH BeHTpajibHoii Bnaan- 
hm y M. pygmaeus. 

y TpeMaTOfl b nnmeBapHTejibHOM TpaKTe, mohcbom ny3bipbKe h npoTOKax 
nojiOBon cncTeMbi MycKyjiaTypa iipeacraB.iena iipoaojihiihiMii h KOJibiieBbiMH 
BOJioKHaMH; aHaroHajibHbie BOJiOKHa OTcyTCTByioT (Halton, Maule, 2004, h 
up.). OanaKO y HeKOTopbix bhuob TpeMaToa npoaoJibHbie BOJiOKHa MoryT ot- 
cyTCTBOBaTb b pa3Hbix oTaejiax nniiieBapHTejibHOH cncTeMbi (McMichael-Phil- 
lips et al., 1994; Mair et al., 2000; Stewart et al., 2003a). Y MeTaiiepKapHH 
M. pygmaeus, HanpoTHB, OTcyTCTByioT KOJibiieBbie BOJiOKHa b npecjiapHHKce. 
B KHHiKe MbiuieHHbie BOJiOKHa pacnojiaraiOTca peace, neM b nmiieBOne, hto TaK- 
ace xapaKTepHO hji» Apatemon cobitidis proterorhini (Stewart et al., 2003b), 
Schistosoma mansoni (Mair et al., 2000) h Fasciola hepatica (Mair et al., 1998). 
y M. pygmaeus bo Bcex oxnejiax nniiieBapHTejibHOH cncTeMbi nponoJibHbie bo- 
jioKHa JieacaT cHapyacn. AHanoranHoe pacnojioaceHHe cjioeB xapaKTepHO jijih 
M eTauepKapiiii Ap. cobitidis proterorhini (Stewart et al., 20036), a TaKace rim 
nnuieBona h BeTBeii khhikh nepKapnii Diplostomum pseudospathaceum (Czu- 
baj, Niewiadomska, 1997). 0;inaico y HeKOTopbix ppynix rpe.Maro,! CHapyacn 
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pacnojiaraioTca xojibHCBbic BOJioKHa (Halton, Maule, 2004; Sebelova et al., 
2004). rio-BHAHMOMy, 3tot npH3Hax BapbHpyeT y pa3Hbix bhaob. 

B pacnOJIO^CeHHH MbIHieHHbIX 3JieMeHTOB My>XCXOH nOJIOBOH CHCTeMBI 
M. pygmaeus hmcctch pnjx cxojjctb c Bucephaloides gracilescens (Stewart et 
al., 2003a). y M. pygmaeus BOKpyr ceMeHHHKOB Tax>xe pacnojio>xeHbi pe^xHe 
TOHKHe BOJioKHa. KpoMe Toro, y ooonx biltob iimciotch TOJibKo pc;u<nc npoflonb- 
Hbie BOJioKHa b ceMABbiHocamHx xaHajibpax. B CTemcax nojiOBOH nanHJiJibi 
M. pygmaeus ecTb paanaabiibie BOJioKHa, hto xapaK i epno ;\:m xonyjiaTHBHbix 
opraHOB jrpyrHx TpeMaTojj (Halton, Maule, 2004). 

B cTeHKe HHHHHKa M. pygmaeus HMeiOTca KOJibpeBbie BOJioxHa, hto HaOjno- 
^acTca TaK>Ke y Prosthodendrium ascidia (no^BH3Haa, 1990). Kax h y hckoto- 
pbix apyrnx bh^ob TpcMaTOji (Mair et al., 1998; Stewart et al., 2003a), b npoTO- 
xax /KejiTO'miiKOB M. pygmaeus MycxyaaTvpa BecbMa cna6o Bbipa>xcna. OflHaxo 
b OTJiHHHe ot MapuT Schistosoma mansoni, OHa npc^cTaBjicHa He xonbueBbiMH 
(Mair et al., 2000), a npojiojibHbiMH BonoKHaMH. B Marxe M. pygmaeus Mycxyna- 
Typa paspoxcHa, hto Taxxce xapaxTcpno pjm Sch. mansoni (Mair et al., 2000), 
B. gracilescens (Stewart et al., 2003a) h P. ascidia (Ho^BH 3 naa, 1990). 

B HCJIOM MOXCHO OTMeTHTb, M I C) xapaKTCp paci IOaO'/KCHUM MbimeHHblX 3Jie- 
MeHTOB b CTeHKax BHyTpeHHHx opraHOB cHJibHo BapbHpyeT y pa3Hbix bh^ob 
T peMaTott h HBjiaeTCH (JjyHKitHOHaiibHo oOycnoBJieHHbiM. 
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MUSCULAR SYSTEM OF THE MICROPHALLUS 
PYGMAEUS METACERCARIA (TREMATODA: MICROPHALLIDAE) 

D. Yu. Krupenko 
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SUMMARY 

The musculature of body wall, attachment organs (oral and ventral suckers), and inter¬ 
nal organs (alimentary tract, excretory bladder, and ducts of reproductive system) of the 
Microphallus pygmaeus metacercaria are described. An unusual arrangement of longitude 
and diagonal muscles was found in the hind part of the metacercaria body. Longitude fibers 
of dorsal and lateral body surfaces are bow-shaped and bend round the excretory pore 
along its ventral margin. An additional group of diagonal fibers is situated in the hind part 
of ventral body surface. 
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